Introduction
There is a widespread literature, reviewed in Nunn (2009) , that studies the impact of colonial legacy on economic growth and development. For instance, Grier (1999) and Bertocchi and Canova (2002) nd British colonies to perform better on average than French colonies in terms of economic growth. Acemoglu et al. (2001) and Price (2003) highlight the role of initial conditions in the colonies and subsequent colonisation strategy on the development of institutions and their eects on economic development. Another branch of this literature suggests that colonial links between the colony and metropole or among colonial siblings strongly aect past colonial trade (Mitchener and Weidenmier, 2008) and current trade (Baldwin, 2005; Glick and Taylor, 2006; Rose, 2000 Rose, , 2002 , even if the impact erodes post-independence (Head et al., 2001) . In other work, de Sousa and Lochard (2012) nd no systematic dierence between British and French colonial legacies on trade of African colonies, once they control for the endogeneous selection of British colonies in Africa. However, this literature has not looked at services trade or the eect of colonial legacy on LDCs, both of which are signicant omissions. This is because services trade forms an important part of total trade. According to data from the WTO, trade in commercial services (average of imports and exports) accounted for 20.8% of total international trade in 2014 on average but in more than half (96) of the 181 countries that reported data on both global merchandise and services trade in that year, this share was much higher. Moreover, the share of services trade in total trade goes up to nearly 50% once trade in value added is accounted for (for instance see Timmer et al. 2015) , providing evidence on the servicication (National Board of Trade, 2013) of economies. This growing importance of services trade is also reected in the increasing eorts made to institutionalize services trade via preferential trade agreements (PTAs) -nearly two-thirds of all PTAs in force since the year 2000 include provisions covering services trade, compared to less than 10% before that year (Sauvé and Shingal, 2016) . Moreover, if we consider the two major colonial powers of the 19th and 20th centuries -Great Britain and France -LDCs, as classied by the UN, account for a fourth of all former British colonies and nearly half of all former French colonies. The Commonwealth, which is the network of former British colonies, comprises 53 member states, including Great Britain, of which 13 are LDCs; these include Bangladesh, Kiribati, Lesotho, Malawi, Mozambique, Rwanda, Sierra Leone, Solomon Islands, Tanzania, Tuvalu, Uganda, Vanuatu These stylized facts are supported by econometric analyses that are consistent with recent advancements in the estimation of structural gravity models (Head and Mayer, 2013) . In particular, we account for zero trade ows, endogeneity, heteroskedasticity-related concerns 1 Amongst the remaining forty members of the Commonwealth, four belong to the OECD group (Australia, Canada, New Zealand and United Kingdom), and the remaining 36 Commonwealth countries include Brunei, Cyprus, India, Malaysia, Malta, Nigeria, Singapore and South Africa on the one hand, and Botswana, Maldives, Mauritius, Mozambique, Namibia, Swaziland and Caribbean island nations on the other. The full list of Commonwealth members can be found in Table 2. 2 The remaining 17 Francophonie members are all non-OECD countries; the complete list can be found in Table 3 . 3 The countries are listed in Annex Table 1 . 4 Our choice of the time period and country sample is both constrained and determined by the availability of the largest possible and meaningful coverage of bilateral services trade data (Francois & Pindyuck, 2013) for empirical analyses. The Francois & Pindyuck (2013) Trade in Services Database (TSD) compiles data on cross-border services ows between 251 reporting and 251 partner countries over 1981-2010 using dierent sources such as the IMF, OECD, Eurostat and UN Services Database. However, the TSD is riddled with zeroes over 1980-1994 and also includes small island states in the country sample where the coverage of both goods and services trade data is virtually non-existent. We thus reduced the TSD to 241 countries, trading with each other over 1995-2010. The bilateral goods trade data are then assembled from UN Comtrade for the same time period and country sample. The rest of the paper is structured as follows. In the next section, we review related literature. Section 3 discusses the empirical strategy whileSection 4 looks at the data. Section 5 discusses the results and Section 6 concludes.
Related literature
The rst notable attempt to analyse the signicance of a`Commonwealth eect' on trade and investment was made in the late 1990s by Lundan and Jones (2001) using data on 53
Commonwealth and 18 non-Commonwealth countries in a gravity model. Their ndings suggested an overall tendency for high levels of intra-Commonwealth trade and investment, controlling for geography and policy factors such as common PTAs. The authors also noted that simple linear predictions of future trade shares suggested a gradual decline in intraCommonwealth trade in the decade ahead. As we shall show below, this prediction has not been supported by stylized facts over the last two decades.
A report by Chris Milner for the Commonwealth Secretariat (2008) explored the determinants of intra-Commonwealth trade in merchandise goods for the year 2003. Apart from the dummy variable for being landlocked, all other standard gravity variables were found to be statistically signicant in this study and the eect of geography, infrastructure and economic size in particular on intra-Commonwealth trade was found to be large. Bennett et al. (2010) estimated the eect of Commonwealth membership on exports and imports separately using a larger sample of countries and years (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) . They found à Commonwealth eect' of around 50 per cent for imports and around 38 per cent for exports in their fully-specied gravity estimation. The authors also found that the proportion of Commonwealth trade tends to be higher in countries where the overall volume of trade is lower, a nding which is consistent with Lundan and Jones (2001) and the present study. ITC (2013) explored recent trends in intra-Commonwealth trade using descriptive statistics. The ITC (2013) study nds that commonwealth countries have experienced dierent performances in terms of exports over the last years. While least developed countries (LDCs) were least aected by the 2008/2009 economic crisis, they have also beneted from the strongest recovery. None of these econometric studies on the Commonwealth account for the presence of zero trade ows between bilateral trading partners, heteroskedasticity-related concerns and multilateral resistance terms (MRT) thus leading to biased estimates. Moreover, they focus only on trade in merchandise goods. Our analyses are an improvement on all these fronts, in addition to focussing on the trade eects for LDCs. Compared to the exisiting literature on this subject for the Commonwealth, we found only one paper that studies the trade eect of French as a common language - Carrère and Masood (2015) . The authors nd membership of the Francophonie to be associated with 22% more trade in their gravity estimates over 1995-2006 that also control for multilateral resistance a la Baier and Bergstarnd (2009) . However, the paper does not consider services trade or the eects for LDCs. Moreover, we assemble a much larger and recent sample (241 countries, 1995-2010) compared to studies on the Commonwealth and Francophonie in the existing literature.
Empirical strategy
Our empirical analysis is conducted in the framework of the gravity model. Following Anderson (2004) , the value of exports from country i to country j can be written as follows:
where X ijt is the value of nominal bilateral exports between origin i and destination j at time t, E j is the expenditure in the destination market from all origins, Y i is the total sale at destination prices from i to all destinations, Y is total world output at delivered prices, τ ij are the bilateral trade costs, σ is the elasticity of substitution across goods and services and P j , Π i are the (inward and outward, respectively) multilateral resistance (MR) terms as dened in this literature. 
where α it and γ jt are the exporter-time and importer-time xed eects that account for time-varying MRTs in a panel setting and ε ijt is the error term.
Estimation issues
We estimate equation (2) separately for services as well as for goods trade to allow for comparison. The equation cannot be estimated log-linearly using ordinary least squares (OLS) because this would exclude the treatment of export zeroes (as the log of zero is not dened) and the incidence of export zeroes is fairly high in our data, especially for services trade (see next section for details). Selection of the appropriate estimator in the presence of zeroes is contingent on the process generating the error term. Following Head and Mayer (2013) , we found our trade data to be characterized by a constant variance to mean ratio which suggests the use of the Poisson pseudomaximum likelihood (PPML) for inference. The use of the PPML also addresses problems associated with heteroskedastic errors by characterizing trade multiplicatively in levels as opposed to log-linearly.
Data
The analyses are based on a database of bilateral trade in services (and goods) between 241 countries over 1995-2010, including the 53 member countries of the Commonwealth and the 34 Francophonie countries. Data on bilateral services trade are taken from Francois and Pindyuk (2013) , that on bilateral goods trade are from UN Comtrade and data on standard gravity controls are taken from CEPII (Head et al. 2010 ). The dummy variable on PTA membership is constructed using information from the WTO's RTA-IS database. Summary statistics are provided in Annex Table 2 ). In 2009, countries like Bukina Faso, Central African Republic, Djibouti, Mali, New Caldonia and Niger were reliant on the Francophonie for more than 80% of their services exports. Barring New Caldonia, all the other countries are LDCs. While Cote d'Ivoire, Lebanon and Madagascar witnessed large increases in their services exports to the Francophonie over 2005-2009, their services exports to the world actually fell over this period. The same was true of the Bahamas, Ghana, Lesotho, Mozambique, Seychelles and Zambia in the context of the Commonwealth; three of these six countries are LDCs.
5 While more recent services trade data until 2014 are available in the UN Services Database (UNSD), the coverage of the former colonies' services trade in UNSD is much inferior to that in TSD. We therefore use the TSD for both descriptive statistics and the econometric analyses in this paper. This has implications for our time coverage -1995-2010 in TSD versus 2000-2014 in UNSD. However, the overall trends observed using TSD are also evident using UNSD. For instance, the share of Commonwealth services trade in world services trade increased from 14.7% to 18.9% over 2000-2014 using UNSD and the share of intra-Commonwealth services trade in Commonwealth services trade increased from 8.5% to 10.1% over the same time period. Table 3 reports the results from the PPML estimation of our baseline specication for bilateral goods and services trade for the Commonwealth and Francophonie in columns (1)- (2) and (3)- (4), respectively. All estimations include time-varying importer and exporter xed eects to control for multilateral resistance. Standard errors are clustered by trading partner pair and year. These baseline estimates suggest that, everything else constant, Commonwealth membership is associated with 56.2% more services trade on average while being a Francophonie country quadruples services exports. The corresponding goods trade eects, though economically and statistically signicant, are comparatively smaller at 13.5% for the Commonwealth and 186.9% for the Francophonie countries. The impact of all other gravity controls is as expected and consistent with existing literature. Countries with a common language/legal system/colonial relationships or which are adjacent to each other also export larger values of goods and services to each other, though the eect of common language lacks statistical signicance for goods trade. Distance is found to reduce the value of trade between partners for both goods and services, albeit with lower elasticities for services exports, which is consistent with services transacted cross-border or via Mode 1 in GATS parlance. PTA membership only has a positive impact on goods exports but not on services exports; the latter is consistent with some ndings in this literature (Grünfeld and Moxnes, 2003; Walsh, 2006) . Table 4 reports estimates of market access that exposure to the rest of the colonial group (in each case) provides the LDC and non-LDC Commonwealth and Francophonie countries. Econometrically, this is computed using the coecient of the variable denoting either reporter or partner LDC (or non-LDC as the case may be) member of the Commonwealth or the Francophonie trading with the rest of the respective colonial group. These results suggest that the positive eects of colonial legacy on services trade are not restricted to its OECD or developing (i.e. non-OECD and non-LDC) members but are equally important for its LDC members. This is especially true for the Francophonie countries where the services trade eect for LDC members (564.6%) is greater than that for non-LDC members (363.7%) and larger also compared to the baseline results reported in Table 3 . In the case of the Commonwealth, while the eects are much larger for the OECD members 8 (71.9% greater services trade), they are by no means insignicant for the LDC members at 40.4% more services exports. The large magnitudes of these eects for the LDC members of both former colonial groups are consistent with the descriptive statistics reported in Tables   2 and 3 that suggest a growing reliance by these countries on the respective groups for their services trade.
Results

Results by level of development
Results over time
We also estimate the goods and services trade eects of colonial legacy for each group using the PPML for each year over 1995-2010 separately. These estimations include importer and exporter xed eects to control for multilateral resistance; standard errors are clustered by trading partner pair. (2) with a dierent dependent variable -a binary dummy variable that denotes the probability of exporting -and an additional exclusion variable that aects trade only at the extensive margin. We use the log average dollar cost of exporting and importing a container within a dyad, from the World Bank's Doing Business Indicators, as an exclusion variable. From a theoretical viewpoint, the cost of trading should mainly aect the xed cost of exporting and thus mainly the extensive margin.
Stage two of the Heckman or the outcome equation comprises an OLS estimation of the natural logarithm of positive exports as the dependent variable on the same set of control variables as in equation (2). The outcome equation additionally corrects for sample selection by including the inverse mills ratio (η ijt ) constructed using predicted probabilities (ρ ijt ) from the selection equation and also controls for biases emanating from rm heterogeneity by including a cube polynomial of z jpt where z jpt = η jpt +ρ jpt 6 .
Given the incidental parameter problem (Lancaster, 2000) in non-linear estimates with xed eects, we estimate the Heckman using the linear probability model (LPM) in stage one; the estimates from LPM constitute reasonable approximations of average partial eects (Wooldridge, 2010) .
The results from the Heckman estimation are reported in Table 5 and suggest that the positive eects of colonial legacy on services trade for each group and its LDC members are primarily observed at the extensive margin (see columns 1, 3, 5 and 7). In fact, these results suggest that being a member of the Commonwealth may have a negative eect on the value of services exports, both for the entire group and its LDC members.
However, the coecients of the sample selection term -the inverse mills ratio ( η ijt ) -reported in Table 5 lack statistical signicance in columns 2, 4, 6 and 8 for both the Commonwealth and the Francophonie, pointing to the PPML as the preferred estimation strategy for our research (for instance see Xiong and Chen, 2014) .
The eect of China and Brexit
The time period of our analysis coincides with the rise of China on the global trade scene.
The rise of China both as a source of export competition and as a rapidly growing market may inuence our estimates. In addition, it is of interest to assess the role the UK serves as a strategic destination for Commonwealth exports to (the rest of ) the EU. This is salient in light of Brexit. We therefore examine the robustness of our baseline results to the exclusion of China and that of UK-EU trading partners from our full sample in distinct regressions for the Commonwealth and its LDC members. Table 6 reports the PPML estimates of our baseline specication on the full sample of trading partners that is adjusted to exclude all observations where (i) China is either an importer or an exporter (results reported in columns (1) and (2)); and (ii) the UK is the exporting country and anyone of the remaining EU26 7 is the importing country (results reported in columns (3) and (4)). The overall results are robust to the sample adjustment in each case for both the Commonwealth and its LDC members.
In fact, compared to the results reported in Table 3 , the exclusion of the UK-EU trading partners seems to dampen the services trade eect of Commonwealth membership more than the absence of China, though the latter seems to matter much more to the Commonwealth's LDC members. This is consistent with the UK serving as a strategic location for exporting services (especially nancial services) to the rest of the EU and with the increasing role played by China in the economic activities of (African) LDCs.
Replicating the no-China analyses for the Francophonie and its LDC members (results reported in columns (5) and (6)) enhances the services trade eects compared to the results reported in Tables 3 and 4 . This suggests that Chinese and intra-Francophonie services trade may be more in competition than being complementary as was the case with intraCommonwealth services trade.
Endogeneity
De Sousa and Lochard (2012) review historical evidence that suggests that Britain's precolonial trade patterns determined its choice of colonies. This renders the colonial legacytrade relationship, especially of the Commonwealth, endogenous, which is likely to yield biased estimates. Head et al. (2010) suggest that the political and economic attributes of the metropole and potential colonies, as well as the strength of their bilateral association, may aect the likelihood of colonization. All these factors are also likely determinants of bilateral trade, again rendering the colonial legacy-trade relationship endogenous. Baier and Bergstrand (2007) advocate the use of three-way xed eects in a panel setting to account for such endogeneity. Since the colonial group membership variable is timeinvariant over our sample period, it would be collinear with the dyadic xed eects and hence omitted from the estimation output. Moreover, estimation of the PPML with threeway high-dimensional xed eects, as in our case, is a computational challenge.
We address this issue in two dierent ways. First, following Carrère and Masood (2015) , we estimate the baseline equation using PPML and bonus-vetus MR terms following the 7 Croatia was not a member of the EU during the period of our analyses.
11 Baier and Bergstrand (2009) methodology. Second, we estimate the baseline equation using PPML and the Mundlak (1978) correction i.e. by adding the sample means of the time varying variables to the baseline equation. In addition to using importer, exporter and year xed eects, both these empirical specications also control for the nominal GDPs of the importing and exporting countries. The results from these estimations, for both the Commonwealth and the Francophonie, are reported in Table 7 . They suggest that our baseline estimates are robust to accounting for endogeneity via both the approaches.
5.6 Non-reciprocal tari preferences Many of our sample countries, especially LDCs, are targetted beneciaries of non-reciprocal tari preference schemes such as the Generalized System of Preferences (GSP and GSP+), Everything But Arms (EBA) and African Growth and Opportunity Act (AGOA) 8 . Since nearly a fourth of the Commonwealth membership and almost half of the Francophonie countries comprise LDCs, it becomes useful to examine if the trade eects of colonial legacy, especially the goods estimates reported in Figure 2 and Tables 2 and 3 , are robust to accounting for these non-reciprocal tari preference schemes. Note that the services trade eects of colonial legacy would not be directly aected by these schemes as they only apply to the goods exports of the beneciary countries. Moreover, the LDC Services Waiver was only adopted in December 2011 (i.e. after the time period of our panel dataset) while the decision to operationalize the Waiver was only taken in December 2013. This said, given complementarities between goods and servcies trade, the non-reciprocal tari preferences may also aect the services trade eects in our results to the extent that they impact on the goods trade eects. However, the coecient of the variable representing the various non-reciprocal tari preferences was found to be statistically indierent from zero in all regressions and all the estimates reported in our analyses so far were almost identical 9 . Thus, the trade eects of colonial legacy are also found to be robust to accounting for non-reciprocal tari preferences. 8 The complete list of preference-granting countries and recipients under these schemes can be found in UNCTAD (2015) . 9 The results from these analyses are available upon request.
Conclusion
Controlling for all other factors, former colonies trade more within the colonial group than without and this empirical pattern is attributable to the existence of informal institutions, social networks, distribution and marketing channels that lower transaction costs and facilitate business. However, existing work examining the trade eect of colonial legacy does not consider services trade or the impact on LDCs. We bridge this gap by providing evidence from the Commonwealth and Francophonie countries using a large panel dataset for the period 1995-2010. Commonwealth membership is found to increase services exports by 56.2% in our baseline estimates while being a Francophonie country is associated with four times more trade. Both eects are signicantly larger than the corresponding eects for goods trade and are robust to accounting for endogeneity. However, the estimated trade eects are found to dissipate over time, which is consistent with the ndings for goods trade in Head et al. (2010) and points to the depreciation of trade-promoting capital embodied in institutions and networks of individuals with knowledge of trading opportunities. The data reveal the growing reliance of small, low-income former colonies on the respective colonial groups for their services trade. Services trade eects are much larger than average for ex-colonies that are LDCs. This is a signicant nding, suggesting that colonial relationships may be more important for countries with weak institutional capacity. Neither the Commonwealth nor the Francophonie are institutionalized PTAs suggesting ample scope for building on these non-formal set-ups to enhance opportunities for both trade and development. Our results are also robust to accounting for China and to Brexit (for the Commonwealth) but suggest that Commonwealth members may be exporting to the UK to get access to the rest of the EU, which has implications for the UK in a post-Brexit world. Chinese services trade is found to be complementary to intra-Commonwealth services trade in our results but a substitute for intra-Francophonie trade. A recurring nding from our empirical analyses is the statistical insignicance of PTA membership for services trade across specications. This suggests the scope for negotiating effective and deep services agreements within contiguous regions of each colonial group in a neighbourhood approach which may be more suitable for regulatory harmonization. This is likely to further enhance the magnitudes of services trade eects of colonial legacy that we see in our results irrespective of levels of development.
